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(54) Electrically-�conductive plastic hangers

(57) Electrically-�conductive plastic hangers for sup-
porting a workpiece during an electrostatic coating, plat-
ing, treating or other processing operation are described
herein. In embodiments, the hangers have a one-�piece
hanger body made of an electrically-�conductive plastic

material, a connector portion configured to hang the
hanger from a rack or other support and a further con-
nector portion configured to hang a workpiece directly
from the hanger. The further connector portion is provid-
ed in the form of a closure to seal off a part opening.
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Description

FIELD OF THE INVENTION

�[0001] The field of the invention is supports and, more
particularly, electrically-�conductive hangers for support-
ing one or more workpieces in coating and other process-
ing operations.

BACKGROUND

�[0002] It is common practice in industry to coat, plate,
treat and otherwise process workpiece surfaces in order
to impart desired characteristics to such surfaces. To fa-
cilitate performance of these operations, the workpiece
should be supported such that the workpiece surfaces
of interest are exposed to the coating or other material
to be applied to the workpiece. For electrically- �conductive
workpieces, these operations may be further facilitated
by imparting an electrostatic charge to each workpiece
so that oppositely-�charged coatings and other materials
are attracted onto the workpiece. Typically this is accom-
plished by grounding the workpiece although imparting
any electrical state suitable for attracting coatings and
other materials to the workpiece is acceptable. The sup-
port selected for use in such operations should facilitate
imparting of the desired electrical state or charge to the
workpiece.
�[0003] Powder coating and electro-�deposition coating
("E- �coating") processes are representative processes in
which it is desirable to both support and ground the work-
piece in order to optimally perform the process. In a typ-
ical powder coating process, electrostatically charged
powdered paint (usually a form of finely ground plastic
particles) is deposited onto the workpiece by, for exam-
ple, spray application in a spray booth. Each workpiece
may be delivered to the spray booth by a coating line
conveyor. In other operations, the workpiece may simply
be manually suspended from a hook, rack or like support
within the spray booth.
�[0004] Each workpiece is typically suspended from the
conveyor or from a hook or rack in the coating booth by
means of a hanger so that the workpiece surfaces are
exposed to the coating material and so that the coating
material may be deposited on such surfaces. The hanger
is typically made of an electrically-�conductive metal ma-
terial so that the workpiece can be electrostatically
charged, typically by grounding.
�[0005] Hangers are available in many shapes and
forms, including small individual wire hooks, supports, or
large welded racks with multiple hanging points. Conven-
tional individual hooks typically have a generally C-
shaped appearance. Conventional large welded racks
may comprise a "frame" having dimensions of about 60
cm by 90 cm with end members and cross bars suspend-
ed across it. Each cross bar will contain 20 to 100 small
hooks or posts welded to it. These racks are time con-
suming and costly to manufacture because many sepa-

rate welds are required.
�[0006] Materials used in hanger manufacture include
standard or stainless steel. High-�temperature-�resistant
metals are desirable because such metals can withstand
the high temperatures used to remove or "burn off’ ex-
cess coating during cleaning of the hangers. Such tem-
peratures can exceed 540°C.
�[0007] In the coating booth, coating particles may be
electrostatically charged such that the particles have a
charge which is opposite of the charge on the workpiece.
The charge may be imparted with either a corona gun or
Tribo gun, each of which ionize the coating particles. The
devices work quite differently, but the end result is the
same in that a cloud of ionized coating is produced about
the workpiece surfaces. The electrostatically charged
particles are attracted to the oppositely charged work-
piece by natural static electricity. The coating particles
attach to any oppositely charged article, including the
workpiece and the grounding hanger or hook.
�[0008] The electrostatic charge attraction carries the
coating until the workpiece and supporting hanger reach
the curing oven. In the curing oven, the coating is cured
at an average temperature of about 205°C or lower for
approximately 30 minutes. Times and temperatures vary
depending on the type of powder coating material uti-
lized. Typical powder coating paints are thermoplastic
materials and consist of powdered forms of polyester,
urethane, acrylic and other materials.
�[0009] During curing, the heated coating partially liq-
uefies and then cures to form an extremely durable and
strong film on the workpiece surfaces. The cured coating
is almost impossible to remove once cured and will re-
main intact at temperatures of up to about 510°C if the
workpiece was properly cleaned before the coating op-
eration. The coating material cures not just on the work-
piece but on the hanger which supports the workpiece
during the curing process.
�[0010] After cooling, the coated workpiece is removed
from the hanger and is processed further if desired. The
hanger is then recycled for use in subsequent coating
cycles. Because conventional metal hooks, hangers and
racks are relatively costly, it is advantageous to reuse
these types of supports as many times as possible to
minimize cost to the operator.
�[0011] In E-�coating processes, the workpiece to be
coated, treated or processed is initially mounted on a
hanger, such as a hook, rack or other support. The work-
piece is electrostatically charged (e.g. grounded) through
contact with the hanger. The workpiece is then immersed
or dipped in a liquid-�containing submersion tank or ves-
sel. The submersion tank contains ionized coating parti-
cles having a charge which is opposite that of the work-
piece, much like the powder coating process described
above. The coating is deposited onto the workpiece sur-
faces by charge attraction. The end result of an E- �coating
process is similar to that of powder coating, but typically
creates a thinner, more consistent coating provided that
the workpiece surfaces can be suitably accessed by the
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coating or other material.
�[0012] E-�coating processes may require that the work-
piece surfaces be pre-�treated before application of the
coating. One or more separate submersion tanks may
be provided for this purpose, each including mild acids
to etch and clean the workpieces prior to coating. Proper
treatment of the workpiece surfaces, either by treatment
before application of the coating, or with the coating itself
requires that the surfaces be freely accessible.
�[0013] As with the powder coating processes de-
scribed above, the hanger is typically reused after the
coated workpiece is removed from the hanger.
�[0014] An undesired side effect of reusing the hangers
in subsequent powder coating or E-�coating cycles is that
the coating material builds up on the hanger. This is a
problem for the operator because the coating build up
interferes with charging of the workpiece.
�[0015] As noted, the coating material is attracted to
anything which has an opposite electrostatic charge, in-
cluding the hanger. The coating itself is non-�conductive.
After one or two coating cycles, the contact point between
the hanger and the workpiece supported by the hanger
receives a thin insulating layer of the coating material.
This insulating layer of coating material interferes with
electrostatic charging of the workpiece such that the coat-
ing material is not properly attracted to the workpiece
surfaces. As a result, the coated workpiece may be de-
fective or excessive amounts of coating material may be
required to coat the workpiece thereby imposing unde-
sired costs on the operator.
�[0016] One solution to this problem has been to clean
and remove the coating build up from the hangers. The
typical (i.e., least expensive) cleaning method is to burn
the excess coating off the hanger in a burn- �off oven. As
noted previously, the burn-�off oven generates tempera-
tures of about 540°C. This heat turns the coating to ash
which crumbles off of the hanger. This cleaning process
is not optimal, however, because the ash may contain
potentially toxic materials thereby creating disposal prob-
lems and further because the burn-�off process generates
unwanted fumes and off-�gases.
�[0017] Another solution to the coating build up problem
has been to chemically strip the coating from the hanger.
Chemical stripping typically involves the use of highly
volatile acids which dissolve the coating. As can be ap-
preciated, use of chemical stripping agents can create
waste disposal issues.
�[0018] Others have used vibratory cleaning as a meth-
od of removing coating build up from the hangers. Vibra-
tory cleaning involves violent shaking of the hangers such
that the coating starts to chip or break off of the hanger.
Vibratory cleaning can damage the hangers. And, vibra-
tory cleaning is not an optimal cleaning technique be-
cause it does not fully remove coating from the hangers
thereby leaving coating fragments attached to the hang-
ers. These fragments are known to slough off of the hang-
ers during subsequent coating cycles potentially contam-
inating the workpieces and the operator’s facility as the

hangers are re-�used in subsequent coating cycles.
�[0019] Obviously, each of these hanger-�cleaning proc-
esses involve added labor and material costs to the coat-
ing process. While these costs can be avoided by simply
discarding the hangers after one use, it is apparent that
discarding of the metal hangers after a single use impos-
es still other costs on the operator.
�[0020] One solution to the problem of coating build up
on the workpiece-�supporting hanger is described in US
6 579 369 B1. The proposed solution is to attach an elec-
trically-�conductive silicone intermediate to a hanger. The
intermediate supports the workpiece and can be re-
moved from the hanger and replaced thereby permitting
re- �use of the hanger. The patent also describes hangers
to which a flexible electrically-�conductive silicone coating
is applied. Apparently, coating materials do not adhere
well to the silicone and can be easily removed after con-
clusion of the coating cycle.
�[0021] While these may be worthy solutions, they do
impose added costs in that labor costs are incurred in
order to attach and remove the intermediates from the
hangers. And, application of a separate conductive coat-
ing to a metal hanger involves additional steps and ma-
terials which increases the costs of these types of hang-
ers to the operator. Over time, it is expected that coating
will build up on these intermediates and the intermediates
will need to be discarded.
�[0022] While the aforementioned coating-�related is-
sues are described in the context of powder and E-�coat-
ing processes, many other industries require the use of
workpiece hanger systems that facilitate imparting an
electrical state to the workpiece as well as access to the
workpiece surfaces. These industrial processes include,
for example, electro- �plating, anodizing, and application
of autoferretic coatings.
�[0023] It would be a significant advance in the art to
provide an improved hanger which would facilitate appli-
cation of coatings and other materials to a workpiece,
which would avoid problems associated with coating
build up on the hanger in subsequent coating cycles and
which would be inexpensive and easy to use.

SUMMARY

�[0024] The present inventor has recognized that elec-
trically-�conductive plastic hangers may be implemented
for supporting a workpiece during electrostatic coating,
treating or other workpiece-�processing operations.
Hangers as described herein can be manufactured in a
wide range of shapes, sizes, configurations and materials
to meet the needs of the operator.
�[0025] In embodiments, the hangers are provided with
a one-�piece hanger body made of an electrically-�conduc-
tive plastic material. The body includes a connector por-
tion configured to hang the body from a rack or other
support and a connector portion capable of hanging a
workpiece from the hanger body. It is preferred that the
body is made entirely of the plastic material. It is envi-
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sioned, however, that other conductive and non-�conduc-
tive parts, such as an appendage for gripping the hanger,
may be associated with the electrically-�conductive hang-
er body.
�[0026] Electrically-�conductive plastic materials suita-
ble for use in making the hangers comprise one plastic
material or plural plastic materials in combination with
one conductive material or plural conductive materials.
The materials selected for use in making the hangers
should as a whole provide sufficient conductivity to permit
the desired electrostatic state or charge to be imparted
to the workpiece. Typically, the workpiece will be ground-
ed. However, it is to be understood that any desired state
may be imparted to the workpiece through the hanger.
�[0027] In certain other embodiments, the materials are
selected so that the hanger is capable of withstanding
temperatures of up to about 235°C. Preferably, the ma-
terials can be exposed to this temperature range for about
30 minutes without deformation. Hangers may, of course,
be used in applications in which elevated temperatures
are not involved and such hangers may be made of any
suitable material or materials.
�[0028] In certain preferred embodiments, the connec-
tor portions comprise a first connector portion which in-
cludes one or more hooks used to support the hanger
from a rack or other support or conveyance. It is further
preferred that a second connector portion comprises one
or more hooks used to suspend a workpiece from the
hanger. In other embodiments, the connector portions
may take on configurations other than hooks. Examples
are spiral or helical configuration connectors, snap hook
mechanisms or locking hook mechanisms.
�[0029] Hangers may be made according to many dif-
ferent manufacturing processes. Preferred representa-
tive processes include injection molding, blow molding
and compression molding. An advantage of molding
processes is that the hangers can be mass produced at
cost which is a fraction of the cost of conventional metal
hangers thereby enabling the operator to discard the
hangers at the end of the coating cycle.
�[0030] Methods of coating a workpiece using an elec-
trically-�conductive plastic hanger are included.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0031] The invention may be understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numer-
als identify like elements throughout the different views.
The drawings are not necessarily to scale, emphasis in-
stead being placed upon illustrating the principles of the
invention. �

FIGURE 1 is a perspective view of an exemplary
electrically-�conductive plastic hanger. The hanger is
supported on an exemplary hook-�type support. An
exemplary workpiece is supported by the hanger.
FIGURE 2 is a perspective view of the hanger of

Figure 1 but without the exemplary hook and work-
piece.
FIGURE 3 is an enlarged schematic section view
taken along section line 3-3 of Figure 2.
FIGURE 4 shows a unit of plural hangers of the type
in Figures 1-3.
FIGURES 5A- �5E are enlarged schematic section
views taken along a section line, such as section 3-3
of Figure 1, provided to show representative alter-
native hanger sectional profiles.
FIGURE 6 is a perspective view of a further exem-
plary electrically- �conductive plastic hanger.
FIGURE 7 is a perspective view of another exem-
plary electrically- �conductive plastic hanger.
FIGURE 8 is a perspective view of yet another ex-
emplary electrically-�conductive plastic hanger.
FIGURE 9 is a perspective view of an additional ex-
emplary electrically-�conductive plastic hanger.
FIGURE 10 is a perspective view of an exemplary
electrically-�conductive plastic hanger in the form of
a rack having plural connector portions for support-
ing a workpiece or workpieces.
FIGURE 11 is a perspective view of an additional
exemplary electrically-�conductive plastic hanger. An
exemplary workpiece is supported by the hanger
having second connector portion that is a plug. The
exemplary electrically-�conductive plastic hanger in-
cludes a first connector portion that is a breakaway
hook.
FIGURE 11A is an enlarge schematic section view
taken along the section line 11A in Figure 11.
FIGURE 12 is yet another perspective view of the
exemplary electrically-�conductive plastic hanger
shown in Figure 11, but without the exemplary work-
piece.
FIGURE 13 is a perspective view of a further exem-
plary electrically- �conductive plastic hanger of Figure
11, but without the exemplary workpiece.
FIGURE 14 is yet another exemplary electrically-
conductive plastic hanger. The plastic hanger in-
cludes a second connector portion that is a female
plug.
FIGURE 15 is a cross-�section view taken along the
section line 14A of Figure 14.
FIGURE 16 is a perspective view of the exemplary
electrically-�conductive plastic hanger in Figure 14.
FIGURE 17 is yet another exemplary electrically-
conductive plastic hanger. The plastic hanger in-
cludes a first connector portion that is a breakaway
eyelet.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

�[0032] Referring first to Figures 1-3, those figures show
a preferred embodiment of an electrically-�conductive
plastic hanger 10. Hanger 10 is of the type used to support
a workpiece 11 from the hook 13 of a rack, support or
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conveyance (not shown) during electrostatic coating,
treating or processing of the workpiece 11. Typically,
hook 13 and its rack, support or conveyance are ground-
ed or otherwise electrostatically charged. Hanger 10
serves as an electrical conductor permitting the operator
to impart a desired electrostatic state or charge to work-
piece 11 so that oppositely charged coatings and other
materials will be attracted onto workpiece 11. Most typ-
ically, hanger 10 and workpiece 11 are placed in a
grounded electrostatic state. However, it is to be under-
stood that hangers as described herein may be utilized
to impart any desired charge or state to workpiece 11 so
that the coating or other material is attracted to workpiece
11.
�[0033] The supported electrostatically charged work-
piece 11 may be coated, treated or processed. Typically,
such treatment or processing is performed in a spray
booth, submersible tank, or other apparatus adapted to
apply coating or other desired material to workpiece 11.
Such operations may include any of those known to per-
sons of skill in the art and include, without limitation, pow-
der coating, E- �coating, electro- �plating, anodizing, appli-
cation of autoferretic coatings as well as cleaning, etching
and other forms of surface treatment.
�[0034] "Plastic" as used to characterize hanger 10 and
the other hanger embodiments described herein is in-
tended to be a broad term which means or refers to any
of the numerous organic, synthetic or processed poly-
meric materials that can be molded, cast, extruded,
drawn or otherwise made into objects such as hangers.
�[0035] An "electrically-�conductive plastic material"
means or refers to a material which comprises a plastic
component and a conductive component. The plastic
component may comprise one plastic material or plural
plastic materials. The conductive component may com-
prise one conductive material or plural conductive mate-
rials. The plastic and conductive materials may be asso-
ciated by any suitable means including, for example, by
embedding conductive material in the plastic. Embed-
ding, or to embed, means or refers to making conductive
material an integral part of the plastic, for example, em-
bedding conductive particles in a plastic matrix.
�[0036] As used herein, "hanger" means or refers to any
hook, support, rack, stand, framework or other contriv-
ance from which a workpiece is hung, held or otherwise
supported. A hanger may simultaneously support plural
workpieces.
�[0037] "Electrostatic" means or refers to a process in-
volving the use of electrical charge to produce attraction
of the coating or other material to workpiece 11.
�[0038] Referring again to Figures 1-3, hanger 10
shown therein has a one-�piece, unitary hanger body 15
which includes first and second connector portions 17,
19. As illustrated in Figure 1, first connector portion 17
is preferably configured to hang body 15 from hook 13
or other support and second connector portion 19 is pref-
erably configured to directly support workpiece 11.
�[0039] In preferred embodiment 10, body 15 is a gen-

erally C-�shaped member with first and second connector
portions 17, 19 respectively forming upper and lower
hooks. As shown in Figure 3, body 15 preferably has a
rounded shape in section. In the preferred embodiment
10, hanger body 15, including connector portions 17, 19,
lies generally in a plane.
�[0040] Body 15 is made of electrically-�conductive plas-
tic material. Most preferably, body 15 is made entirely of
such plastic material. Other conductive or non-�conduc-
tive parts, such as a gripping appendage or an auxiliary
hook (not shown), may be associated with the electrical-
ly- �conductive hanger body 15.
�[0041] As represented schematically in Figure 3, a pre-
ferred electrically-�conductive plastic may comprise plas-
tic component 21 and conductive component 23 embed-
ded therein to impart the electrical conductivity. Plastic
component 21 preferably comprises a thermoplastic ma-
terial. Representative thermoplastic materials include
polyether ether ketones, polyphenylene sulfides, poly-
ethylenes, liquid crystal polymers, and nylon 6-6. Any
plastic material will suffice provided that the material can
support hanger 10 from a support such as hook 13 and
can support a workpiece 11.
�[0042] Conductive component 23 is selected so as to
provide the desired conductivity. Conductive component
23 should be distributed throughout plastic component
21 such that conductive component 23 is dispersed or
distributed in a generally uniform, or homogenous, man-
ner within body 15. The "homogenous" dispersal or dis-
tribution of conductive material 23 means only that con-
ductive material 23 is dispersed or distributed sufficiently
within body 15 such that hanger 10 can conduct the de-
sired electrical charge. As shown in Figure 3, in any given
portion of hanger 10, conductive material 23 can and
likely will be distributed in an irregular manner within plas-
tic material 21.
�[0043] Representative materials for use as conductive
component 23 include metallic powders, carbon black,
carbon fibers, carbon mats, and metallized glass fibers
and spheres. Copper, aluminum, gold, and other con-
ductive materials may be utilized. Mixtures of the con-
ductive materials may be utilized. Conductive material
23 may be in any form permitting generally uniform or
homogenous distribution throughout plastic material 21
comprising body 15. Examples are powders, flakes,
granules and fibers. As shown in Figure 3, conductive
material 23 can comprise conductive materials of varying
sizes including, for example, large and relatively smaller
materials.
�[0044] Conductive component 23 may be associated
with plastic component 21 in any suitable manner. For
example, conductive component 23 may be in flake or
powder form and may be admixed with a granular-�form
plastic component 21 at any time before formation of
body 15. Upon formation of body 15, conductive material
23 would be distributed or embedded within plastic com-
ponent 21.
�[0045] Representative thermoplastic polyether ether
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ketones are sold under the trademark PEEK by Victrex
USA, Inc. of Greenville, South Carolina and representa-
tive thermoplastic polyphenylene sulfides are marketed
under the trade name Techtron® PPS by Boedeker Plas-
tics, Inc. of Shiner, Texas. Each of these representative
plastic component 21 materials can be made electrically
conductive by adding a 30% carbon fiber component 23
to plastic component 21.
�[0046] The only requirement of the plastic and conduc-
tive components 21, 23 is that the finished hanger 10
have sufficient conductivity to adequately ground or oth-
erwise impart an electrostatic charge to workpiece 11.
Therefore, conductive component 23 must be present in
sufficient amount to serve as a conductor. It is expected
that the specific amount of conductive component 23 uti-
lized will vary based on factors such as the plastic ma-
terial 21 selected and the requirements of the operator.
It is possible to adjust the relative amount of conductive
material 23 in hanger body 15 to control the amount of
conductivity. Preferably, the material or materials select-
ed for components 21, 23 are such that hanger 10 has
a very low resistance thereby facilitating charging or
grounding of the workpiece supported by hanger 10. It
is preferred that hanger 10 has a resistance of less than
about 1 MΩ with a resistance of less than about 0.1 MΩ
being more preferred.
�[0047] For hanger 10 embodiments intended for use
in coating operations where high-�temperature curing is
required, the plastic component 21 should preferably be
selected such that hanger 10 is capable of withstanding
temperatures up to about 235°C. Preferably, the plastic
component 21 materials can be exposed to this temper-
ature range for about 30 minutes without deformation.
Without deformation means that the hanger 10 substan-
tially retains its configuration. Hangers such as hanger
10 are intended to be utilized in many different applica-
tions including those in which the hanger 10 and work-
piece 11 are not exposed to elevated temperatures.
Hangers for use in such applications may be made of
any suitable plastic component 21 material.
�[0048] Hanger 10 is most preferably the product of con-
ventional plastic forming processes known to persons of
skill in the art. Hanger 10 may be formed, for example,
by injection molding, blow molding and compression
molding. The product of such a forming process is a body
15 and connector portions 17, 19 which are formed inte-
grally as a one-�piece, unitary part.
�[0049] Injection molding is a particularly preferred
process by which to form hanger 10 because of the ease
of preparing the components 21, 23 and forming the
hanger. Injection molding provides the capability of mak-
ing one or more hangers in a single mold shot thereby
reducing costs. Preferably, plastic and conductive com-
ponents 21, 23 are in dry flowable form and are admixed
before heating. The ratio of components 21, 23 is not
critical provided that the desired conductivity is provided.
Plastic component 21 is heated until molten and then the
molten plastic 21 and conductive component 23 are shot

into the mold followed by cooling.
�[0050] The cavity of the tool or mold may be configured
to produce separate hangers (e.g., hanger 10). And, the
tool or mold may be configured to simultaneously pro-
duce a group or unit 27 of formed together hangers, one
example of which is shown in Figure 4. The unit 27 shown
in Figure 4 consists of 10 hangers (each identified by
reference number 10 for convenience) formed together
and joined by connectors in the form of mold runners 25.
Runners 25 are not required. Any type of connector part
may be used in place of runners 25 if connection between
hangers 10 of unit 27 is desired. The tool or mold may
be designed such that hangers 10 can be separated or
broken easily from each runner 25 by hand or with a
cutting tool.
�[0051] There is no limit with respect to the configuration
and arrangement of hangers 10 or runners 25 or the
number of hangers 10 or runners 25 which can be pro-
duced in a single molding operation. The objective is to
provide the hanger manufacturer with flexibility to meet
the operator’s requirements thereby permitting the hang-
er manufacturer to efficiently mass produce hangers 10
and to reduce the cost of each hanger 10.
�[0052] While preferred hanger embodiment 10 has
been described in detail, it is to be understood that other
hanger configurations may be utilized and that the hanger
can be provided in virtually any configuration necessary
to meet the needs of the operator. For example, body 15
may have sections other than the rounded section shown
in Figures 1-4, and particularly in Figure 3. As shown in
Figures 5A-�5E, the cross- �sectional configuration may be
in the shape of a diamond (Figure 5A), a rectangle (Figure
5B), an I-�beam (Figure 5C), a star (Figure 5D), and vir-
tually any other shape as represented by Figure 5E. Com-
binations of such sectional configurations may be uti-
lized.
�[0053] By way of further example, body 15 and con-
nector portions 17, 19 may have configurations other
than the generally planar C-�shaped configuration shown
in Figures 1-4. Hangers as described herein may be cus-
tom manufactured to any configuration required by the
customer. As shown in Figure 6, exemplary hanger 100
may have a generally C- �shaped profile but with V-�shaped
connector portions 17, 19. As shown in the example of
Figure 7, hanger 110 may have a body 15 with connector
portions 17, 19 which are in separate planes. Referring
to Figure 8, exemplary hanger 120 may have a single
first connector portion 17 and plural second connector
portions 19a, 19b thereby enabling hanger 120 to support
one or more workpieces. Figure 9 shows yet another
hanger embodiment 130 which utilizes a single hook as
connector portion 17 and has plural second connector
portions 19a, 19b, 19c.
�[0054] In the embodiment of Figure 10, hanger 140 is
in the form of a rack adapted to potentially support many
workpieces 11. Such a hanger has a body 15 which is a
unitary one- �piece electrically- �conductive plastic part.
Hanger 140 body 15 includes a first connector portion 17

9 10 



EP 1 806 182 A1

7

5

10

15

20

25

30

35

40

45

50

55

comprising a bell- �shaped hanger and a second connec-
tor portion 19 comprising thirty hooks of which hooks 19a
and 19b are representative. Hanger 140 could be used
in place of a conventional welded-�together metal rack.
�[0055] And, connector portions 17, 19 are not limited
to hooks as shown in Figures 1-10. While not shown in
the figures, connector portions 17, 19 may be provided
with a spiral or helical configuration or may be provided
with a snap hook mechanism or a locking hook mecha-
nism permitting hangers 10, 100, 110, 120, 130, 140 or
workpieces 11 to be more surely held in place.
�[0056] Methods of electrostatically coating, treating or
processing a workpiece using an electrically- �conductive
plastic hanger can be performed in manually-�driven sys-
tems or in automated systems. A "system" refers to the
collection of devices used in coating, treating and other-
wise processing workpiece 11. In a manually-�driven sys-
tem, one or more hanger 10, 100, 110, 120, 130, 140
may be used if it is desired to coat, treat or process one
or more workpiece 11. In such a manually- �driven system,
a human may manually connect a hanger 10, 100, 110,
120, 130, 140 to hook 13 of a rack. Workpiece 11 may
be connected to such hanger either before or after the
hanger is connected to hook 13. Hook 13 may be in a
spray booth, proximate an immersion tank or at another
location such that coating material may be applied to
workpiece 11. Next, an electrostatic charge is applied to
workpiece 11 through hook 13 and hanger 10, 100, 110,
120, 130, 140. Finally, the coating or other material is
applied to electrostatically charged workpiece 11.
�[0057] In an automated coating or processing system
(not shown), a plurality of hooks 13 along a conveyor
each support a hanger (i.e., hanger 10, 100, 110, 120,
130, 140). Hooks 13 are electrostatically charged and
the charge is delivered to workpiece 11 through the hang-
er from which workpiece 11 is supported. The conveyor
then delivers the hangers (i.e., hanger 10, 100, 110, 120,
130, 140) and supported workpieces 11 to a spray booth,
immersion tank or other location for application of the
coating or other material to the workpiece 11.
�[0058] After application of the coating or other material
to the workpiece 11 in either the manually or automati-
cally driven processes, the workpiece 11 may be cured
in a curing oven or otherwise processed to yield the fin-
ished workpiece.
�[0059] Electrically- �conductive hangers 10, 100, 110,
120, 130, 140 and other variants provide excellent sup-
port for workpieces permitting access to the workpiece
surfaces by the coating or other material. Such hangers
provide the opportunity to ground or otherwise impart an
electrical state to workpiece 11 as with conventional sup-
ports such as metal hangers and racks.
�[0060] Further, electrically- �conductive hangers as de-
scribed herein solve problems associated with such con-
ventional supports. Electrically-�conductive hangers 10,
100, 110, 120, 130, 140 and other variants as described
herein solve the coating build up problem because such
hangers may be discarded after one coating cycle at a

minimal cost to the operator. The hangers may be dis-
carded at minimal cost because they are made of inex-
pensive, mass-�produced plastic materials thereby reduc-
ing the cost of each hanger to a fraction of the cost of
standard steel wire hooks or welded racks.
�[0061] As a consequence, energy-�intensive cleaning
methods such as burn- �off cleaning and vibratory cleaning
are avoided. Environmental issues are mitigated be-
cause generation of ash and off gases is avoided as is
the need for chemical stripping agents. Hangers 10, 100,
110, 120, 130,140 may be safely discarded because
such hangers and coatings thereon are essentially inert
depending on the particular coating material used. There
is even the possibility that a lightly used plastic hook could
be recycled at some future date with the proper collection,
separation and recycling steps.
�[0062] By providing a one-�piece, unitary hanger 10,
100, 110, 120, 130, 140 any need for an intermediate to
join the workpiece 11 to a metal hanger or rack is elimi-
nated as is the need to provide a dip coating over a con-
ventional metal hanger or hook.
�[0063] Further advantages result from the optional
manufacture of hangers 10, 100, 110, 120, 130, 140 and
other variants in the form of a joined-�together unit, or
group, 27 as shown in Figure 4. Conventional hooks and
hangers typically are provided in loose form in a box or
other container. Such hooks can become tangled togeth-
er making it difficult and time consuming to remove indi-
vidual hangers from the container. By providing the hang-
ers in a connected-�together unit, or group, 27 form, the
operator simply separates each individual hanger 10
from unit 27 runners 25 on an as- �needed basis.
�[0064] Hangers 10, 100, 110, 120, 130, 140 and other
variants can be molded or formed in many different
shapes thereby freeing the operator from hand bending
individual hooks, as is the most common practice at
present.
�[0065] And, because the plastic material used to make
each hanger 10 and unit 27 is lightweight as compared
to metal hangers, many units 27 can be shipped easily
and inexpensively to the customer.
�[0066] Referring to Figures 11-17, an electrically-�con-
ductive hanger may include a masking device in the form
of a closure suitable for sealing openings in a part to be
electrostatically coated. As is well-�known in the coatings
industry, some parts have openings and internal surfaces
which must be masked off and kept free from contact by
solid and/or liquid coating materials. Examples are
threaded weld nuts, manifolds, tubes and pipes. Typical-
ly, a plug, � stopper, flanged washer or like masking device
is inserted into or over such an opening before exposure
of the part to the coating material. It would be desirable
to combine such a masking device with an electrically-
conductive hanger so that a part to be coated could be
masked off and hung by the same masking device and
so that an electrical charge can be conducted to the part
through the hanger.
�[0067] Such a combination masking device and elec-
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trically-�conductive hanger could also be used to shield a
workpiece from any debris or other particulate matter it
may be exposed to during shipment. For instance, in a
master cylinder for a hydraulic power system, it is impor-
tant to keep inner surfaces of the cylinder free of dirt and
debris which might otherwise require separate cleaning
processes or interfere with proper cylinder operation. In
an otherwise unprotected workpiece, debris and partic-
ulate matter can collect in and around the part to be coat-
ed. In the past, it has been standard practice to insert a
plug into the workpiece after coating to prevent contact
with dirt and debris. This requires an additional step that
imposes costs on the manufacturer. It would be desirable
to provide a masking device that would serve an addi-
tional purpose of shielding a workpiece during shipment
from debris.
�[0068] Examples of such electrically-�conductive hang-
ers 150, 160 and 170 which include the foregoing and
other advantages are illustrated in Figures 11-17. Hang-
ers 150, 160 and 170 comprise a one-�piece hanger body
made of an electrically conductive plastic material and
have a first portion 31 for securing the body with respect
to a support and a second portion 33 configured to at
least partially mask the workpiece 35 having a surface
defining an opening 37 therein. In the embodiment 150
of Figures 11-13, second portion 33 is configured in the
shape of a plug. In alternative embodiments 160 and 170,
second portion 33 is configured in the shape of a cap, as
illustrated in Figures 14-17. Of course, it is to be under-
stood that second portion 33 is not limited to being con-
figured as a plug or a cap. Any other configuration adapt-
ed to at least partially mask workpiece opening 37 would
be acceptable.
�[0069] Referring now to Figures 11-17, second portion
33 has a shank 39 and a flange 41. Shank 39 further
includes threads 43 configured for threaded engagement
with corresponding threads 45 along a surface defining
workpiece opening 37. Engagement of shank threads 43
with corresponding threads 45 along this surface masks
workpiece opening 37, as shown in Figures 11 and 11A,
thereby preventing contact with coating materials. Figure
11A is an enlarged portion of Figure 11 taken along circle
11A. Figure 11A illustrates the workpiece opening 37
which is masked so as to keep it free from contact by
coating materials and other debris. Of course, flange 41
is not required, but rather the masking device can be
configured in any manner suitable for inserting the mask-
ing device into or over an opening in a workpiece.
�[0070] Referring next to Figure 15, there is shown an
electrically-�conductive hanger 160 having a second por-
tion 33 in the form of a cap. Figure 15 is a cross-�section
of hanger 160 shown in Figure 14 and taken along section
line 14A. The cap has an internal surface configured to
fit over a neck portion of workpiece 35, the neck portion
including the surface defining workpiece opening 37. The
internal surface further includes threads 43 configured
for threaded engagement with corresponding threads 45
along a surface defining workpiece opening 37. Figure

15 further illustrates an embodiment wherein second por-
tion 33 is a plastic threaded plug.
�[0071] In certain embodiments, first portion 31 com-
prises a hook, as illustrated in Figures 11-16. In the em-
bodiment of Figure 17, hanger 170 includes first portion
31 that includes a member configured to define an eyelet
opening. Figure 15 shows yet another embodiment uti-
lizing a single hook first portion 31. It is to be understood
that first portion 31 is not limited to being configured in
the shape of a hook or an eyelet. Any configuration of
first portion 31 that meets the an operator’s requirements
for securing the hanger with respect to a support is con-
templated.
�[0072] As shown in Figures 11-17, exemplary first por-
tions 31 may include a breakaway portion 47 permitting
first portion 31 and second portion 33 to be easily sepa-
rated from each other. Breakaway portion 47 may be a
notch, narrowed area, scored portion or otherwise weak-
ened area which permits easy disengagement of first por-
tion 31 from second portion 33. An advantage of this ar-
rangement is that second portion 33 can be left in place
in or over the surface defining workpiece opening 37
avoiding need for a separate step of inserting a plug or
the like into workpiece opening 37 to prevent contact with
dirt and debris.
�[0073] As represented schematically in Figure 15,
hangers 150, 160 and 170 comprise plastic as described
earlier with reference to hangers 10, 110, 120, 130 and
140. The electrically-�conductive plastic material compris-
es at least one plastic material and at least one conduc-
tive material distributed homogeneously therein. The
plastic preferably comprises a thermoplastic material.
Representative thermoplastic materials include poly-
ether ether ketones, polyphenylene sulfides, polyeth-
ylenes, liquid crystal polymers, and nylon 6-6. Any plastic
material will suffice provided that the material can support
hangers 150, 160 and 170 from a support and can sup-
port workpiece 35. It is also possible to use more flexible,
lower durometric materials for friction fit of a plug in a
workpiece opening.
�[0074] Methods for supporting workpiece 35 from elec-
trically-�conductive plastic hanger embodiments 150, 160
and 170 may be used in supporting and coating methods
described above in connection with the other hanger em-
bodiments 10-140. Further coating and supporting meth-
ods include using the second portion 33 to mask work-
piece 35 having at least one surface defining workpiece
opening 37. An operator then may secure first portion 31
with respect to a support, for example, by hanging first
portion 31 from a support. Included in such exemplary
method is the further step of imparting an electrical state
to workpiece 35 through the hanger.
�[0075] If second portion 33 is provided with threads
43, the threads 43 are meshed with corresponding
threads 45 along the surface defining workpiece opening
37 so that second portion 33 is held securely in place
over the surface defining workpiece opening 37 and any
other workpiece surfaces to be masked. After the surface
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defining workpiece opening 37 has been masked, the
operator may apply a coating to the unmasked portions
of workpiece 35. After the completion of the coating proc-
ess, the method may further include separating first por-
tion 31 from second portion 33 for ease of shipping. A
breakaway portion 47 on first portion 31, therefore, may
be included to permit an operator to easily disengage
first portion 31 from second portion 33. Breakaway por-
tion 47 may be a notch, narrowed area, scored portion
or similarly weakened area.
�[0076] While the principles of this invention have been
described in connection with specific embodiments, it
should be understood clearly that these descriptions are
made only by way of example and are not intended to
limit the scope of the invention.

Claims

1. An electrically-�conductive hanger for supporting a
workpiece comprising: �

• a one-�piece hanger body, the body being of an
electrically-�conductive plastic material;
• a first connector portion integral with the body
configured to hang the body from a support; and
• a second connector portion integral with the
body configured to hang a workpiece from the
body.

2. The hanger of claim 1 wherein the electrically-�con-
ductive plastic material comprises:�

• at least one plastic material; and
• at least one conductive material distributed ho-
mogeneously therein.

3. The hanger of claims 1 or 2 wherein the plastic ma-
terial is selected from one or more of the group con-
sisting of polyether ether ketones, polyphenylene
sulfides, polyethylenes, liquid crystal polymers, and
nylon 6-6.

4. The hanger of claims 1, 2 or 3 wherein the conductive
material is selected from one or more of the group
consisting of metallic powders, carbon black, carbon
fibers, carbon mats, metallized glass fibers, metal-
lized glass spheres, copper, aluminum and gold.

5. The hanger of any of the preceding claims wherein
the first connector portion comprises a hook and/or
a member including an opening formed therein.

6. The hanger of any of the preceding claims and com-
binations thereof wherein the first connector portion
further comprises a breakaway portion and the first
connector portion and second connector portions
are separable at the breakaway portion.

7. The hanger of claim 6 wherein the breakaway portion
is a notch, narrowed area, or a scored portion.

8. The hanger of any of the preceding claims and com-
binations thereof wherein the second connector por-
tion is configured to at least partially mask a work-
piece having at least one surface defining a work-
piece opening and comprises one or more of a hook,
a member including an opening formed therein, a
plug, a cap or combinations thereof.

9. The hanger of any of the preceding claims and com-
binations thereof wherein the second connector por-
tion is configured in the shape of one or more of a
hook, a cap, and a plug.

10. The hanger of any of the preceding claims and com-
binations thereof wherein the second connector por-
tion comprises a shank and a flange.

11. The hanger of claim 10 wherein the shank further
includes threads configured for threaded engage-
ment with corresponding threads along a surface de-
fining the workpiece opening.

12. The hanger of any of the preceding claims and com-
binations thereof wherein the hanger body is a rack.

13. The hanger of any of the preceding claims wherein
the hanger body is capable of withstanding temper-
atures of up to about 235°C.

14. The hanger of any of the preceding claims thereof
wherein hangers are a plurality of hangers formed
as an integral unit including a connector portion join-
ing the hangers into the group.

15. A method for supporting a workpiece from an elec-
trically-�conductive plastic hanger and for masking a
workpiece having at least one surface defining a
workpiece opening wherein an electrical state is im-
parted to the workpiece through the hanger, com-
prising:�

• providing a one-�piece hanger body, the body
being of an electrically conductive plastic mate-
rial, wherein the body further comprises: �

• a first portion for securing the body with
respect to a support; and
• a second portion configured to at least par-
tially mask the workpiece having at least
one surface defining a workpiece opening;

• masking the workpiece having at least one sur-
face defining the workpiece opening with the
second portion;
• securing the first portion with respect to a sup-
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port to hang the workpiece; and
• imparting an electrical state to the workpiece
through the hanger.

16. The method of claim 15 wherein the second portion
includes threads configured for threaded engage-
ment with corresponding threads along a surface de-
fining the workpiece opening and the method further
includes engaging the second portion threads and
opening threads to secure the second portion in
place masking the workpiece opening.

17. The method of claim 15 or 16 wherein the first portion
comprises one or more of a hook and a member
including an opening formed therein and the first por-
tion further comprises a breakaway portion and the
first portion and second portions are separable at
the breakaway portion.

18. The method of any of claims 15 to 17 further com-
prising applying a coating to the unmasked portions
of the workpiece.
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